Hepatitis B viral X protein overcomes inhibition of E2F1 activity by pRb on the human Rb gene promoter.
Hepatitis B virus X (HBx) protein is known as an oncogenic transactivator, E2F1 as a positive regulator of the cell cycle, and pRb as a tumor suppressor. Here, we investigated the functional interactions of these proteins on the human Rb promoter. Interestingly, HBx transactivated the Rb promoter cooperatively with E2F1 in HepG2 cells but not in HeLa cells, in which the functions of p53 and pRb are inactive. Combinatorial cotransfection analyses in HepG2 cells showed that HBx overcame the inhibition of E2F1 activity by pRb but not that by p53. Domain analysis showed that aa 47-70 and aa 117-133 of HBx are important for this effect. These results suggest that HBx could inhibit the pRb tumor suppressor and increase E2F1 activity. Our data support the oncogenic potential of HBx, which may cause HBV-infected cells to grow continuously in the development of hepatocellular carcinoma.